RhoBTB3 interacts with the 5-HT7a receptor and inhibits its proteasomal degradation.
The 5-hydroxytryptamine (5-HT)7 receptor is the most recently identified serotonin receptor and is involved in a wide variety of central nervous system (CNS) functions, namely circadian rhythm, REM sleep, depression, thermoregulation, obsessive-compulsive disorder (OCD), anxiety, schizophrenia, epilepsy, nociception, migraine, sensation-seeking behavior, impulsivity, learning and memory. These numerous (patho)physiological processes of the CNS, in which the 5-HT7 receptor is involved, most likely reflect a diverse set of signaling pathways arising from this receptor. In order to reveal new interaction partners and possibly new signaling and/or trafficking pathways, we performed a yeast two-hybrid screening, using the C-terminal tail of the 5-HT7a receptor as bait and an adult-human brain cDNA library as prey. In this way we identified RhoBTB3 as a new interaction partner of the 5-HT7a receptor. By means of co-immunoprecipitation we were able to confirm the interaction between full length 5-HT7a receptor and RhoBTB3 in HEK293T cells. Subsequent domain mapping of this interaction revealed that not only the C-terminal tail, but also the third intracellular loop of the 5-HT7a receptor is involved. In addition, immunofluorescence microscopy showed clear co-localization between the 5-HT7a receptor and RhoBTB3 at the plasma membrane and in the endoplasmic reticulum. Despite the fact that RhoBTB3 has been shown to interact with Cul3, which in turn interacts with the E3 ubiquitin ligase, Roc1, we show here that RhoBTB3 neither recruits Cul3/Roc1 to the 5-HT7a receptor nor does it mediate ubiquitination of this receptor. Instead, we demonstrate that RhoBTB3 strongly inhibits proteasomal degradation of the 5-HT7a receptor.